INTRODUCTION
The last updated check list of the world's whiteflies comprises 1556 species from 161 genera (Martin & Mound, 2007) . According to Martin et al. (2000) the whitefly fauna of Europe and the Mediterranean Basin comprises 56 species that are considered to be native or naturalized, accommodated within 25 genera. The check list of whiteflies in Croatia contains 31 species belonging to 18 genera (Šimala & Masten Milek, 2008) . The list also includes the species Aleuroclava hikosanensis Takahashi 1938 Iaccarino 1982 , Simplaleurodes hemisphaerica Goux 1945 and Tetralicia ericae Harrison 1917 , which have originally dark puparim and pupal cases. All these species are, according to Martin et al. (2000) , distributed in Europe and the Mediterranean Basin, except for A. hikosanensis, which is a non-European whitefly species (Takahashi, 1938) . The alien species Aleurocanthus spiniferus (Quaintance 1903) and Aleuroclava aucubae (Kuwana 1911) , which have also dark pupariam were recorded for the first time in Croatia later, in 2012 Šimala & Masten Milek, 2013a; and 2013 respectively (Šimala et al., 2013; Šimala et al., 2014) .
The emergence of the adult whitefly insect from a totally dissimilar larval exoskeleton has led to the term "puparium" being applied to the fourth instar larva and the exuvium is referred to as a "pupal case". Aleyrodid pupal cases provide many characteristics which are used to assist in the identification of species. They are very small, those of most species being between 0,5 mm and 1,75 mm long. The best mounts are usually obtained from pupal cases from which adults have recently emerged. With adequate maceration and subsequent rinsing, puparia from which adults have not yet emerged can make excellent mounts (Martin, 1987) . The taxonomy of Aleyrodidae is mainly based on the empty pupal cases and, more than in other insect groups, on the morphology of the derm. The empty pupal cases, which are attached to the leaves and occasionally to the branches of plants, can be collected almost throughout the entire year. The colour of the pupal case is usually typical for the species and genus. The colour pattern can be typical for a species, but in other species colour patterns may be influenced by exposurn and season. Occasionally, a colour pattern is characteristic of a species population (Bink-Moenen, 1983) . Dark whitefly pupal cases and puparia in the preparation procedure for microscopic examination should be bleached.
MATERIALS AND METHODS
Faunistic investigations of whitefly species with dark puparim and pupal cases were conducted on the entire territory of Croatia in the period 2005-2007 and in certain coastal and continental counties only in 2012 and 2013. Whiteflies were collected by visual survey of host plant leaves, with the help of a magnifying lens of 10 times magnification, for the presence of their dark puparia or pupal cases. Host plants were identified according to Domac (1967; 1994) and Šilić (1988; 1988a; 1988b; 1990) .
The leaf samples with preimaginal whitefly stages were placed and stored dry in envelopes until whitefly preparation (Martin, 1987; . Puparia and pupal cases were picked from the leaves with an entomological needle, bleached in a freshly prepared mixture of hydrogen peroxide and ammonia solution and finally slide-mounted in Canada balsam as permanent microscopic slides according to the modified Watson & Chandler (1999) method. Bleaching should be monitored as it can be very rapid and may be stopped quickly when the cuticle becomes brown and translucent by adding of a few drops of a water-soluble acid.
All whiteflies collected from the leaf samples were identified to the species level on the basis of the morphological characteristics of puparium and/or pupal case, using the classical identification method according to relevant morphological keys. Keys according to Bink-Moenen (1992), Dubey & Ko (2012) , Hodges & Evans (2005) , Martin (1987) , Martin et al. (2000) , Suh (2010) and Takahashi (1938; 1952) were used for the identification. The nomenclature used follows Martin & Mound (2007) . For an accurate identifi-cation, a stereomicroscope (Nikon SMZ 800) and a compound microscope (Olympus BX 50 and BX 51) were used. Photographs were taken under a compound microscope Olympus BX 51 equipped with a DP 25 Digital Camera. Verification of all identifications of whitefly species recorded by faunistic investigations was done by M. G. M. Jansen (Plant Protection Service, Wageningen, The Netherlands) and G. Seljak (Kmetijsko gozdarski zavod Nova Gorica, Slovenia). Slide-mounted specimens were deposited in the collection of the laboratory for zoology of the Institute for Plant Protection -Croatian Centre for Agriculture, Food and Rural Affairs and at the Croatian Natural History Museum in Zagreb.
The localities of findings were mapped according to the Universal Transverse Mercator coordinate system (Horvat et al., 2003) . For each sampling site, the UTM-grid code was given.
RESULTS AND DISCUSSION
During the faunistic research, a total of nine whitefly species with dark puparia and pupal cases were recorded in Croatia: A. hikosanensis, A. olivinus, A. wunni, A. jelinekii, A. adrianae, S. hemisphaerica, T. ericae, A. spiniferus and A. aucubae. 
Aleuroclava hikosanensis Takahashi 1938
A. hikosanensis is an Eastern Palearctic species distributed in Japan and Korea (Evans, 2006) . It was described by Takahashi (1938) as Aleurotuberculatus hikosanensis. Jesudasan & David (1990) redefined Aleuroclava and Aleurotuberculatus as distinct genera and the 66 species of whiteflies known under the Aleuroclava / Aleurotuberculatus group (Mound & Halsey, 1978) were divided into eight distinct genera. According to this study Aleuroclava hikosanensis belongs to the genus Aleurotuberculatus. The genus Aleurotuberculatus was synonymised with Aleuroclava by Martin (1999) . According to the recent check list of the world's whiteflies (Martin & Mound, 2007) the genus Aleuroclava Singh is composed of 122 species, mainly Oriental or Australasian, but with some species also present in the Palearctic Region. A. hikosanensis feeds on plants belonging to eight families: Aquifoliaceae, Buxaceae, Ericaceae, Lauraceae, Myricaceae, Pittosporaceae, Styracaceae and Theaceae (Evans, 2006) . Worldwide, the trade in plants has increased enormously during the last decade. Because of the increased import of different ornamentals, the possibility of introduction of new whitefly species has also increased. The species A. hikosanensis was detected in Croatia only in garden centres, on macro bonsai plants of Ilex crenata Thunb. imported from Japan. It is not known if it could become naturalised in Croatia (Šimala et al., 2009 (Fig.1) .
The pupal case of the species A. hikosanensis is black, strongly sclerotized, with a little wax along the whole margin, 0,9 mm long and 0,69 mm wide (Fig.2) . It is the broadest at the basal abdominal segment, distinctly constricted on the posterior half of abdomen, less so across the thoracic tracheal clefts, broadly rounded on the anterior and posterior margins. Mid-thoracic suture reaching the margin of dorsal disk; thoracic segments faintly discernible; head with a pair of oblique slender paler areas on the dorsum; transverse suture between the thorax and abdomen not reaching the margin of dorsal disk; abdominal segments discernible on the median area. Submarginal area is narrow, distinctly differentiated, with markings. Dorsal disk lacking distinct tubercles, but with some minute circular pores scattered, very densely with numerous rather large black granules except on the marginal narrow area and on the median area of each abdominal segment; longitudinal wavy furrow-like sculptures present on the median area of each abdominal segment. Marginal teeth small, rounded on the free margin, much wider than longer, irregular in shape and size. Posterior pair of usual marginal setae short, thin; a pair of longer fine setae present near the hind end of dorsum. Thoracic tracheal folds broadened basally, without sculptures; the clefts small, but distinct, sclerotized on the margin, widely opening, wider than long, without teeth. Caudal furrow distinct, short, somewhat longer than the vasiform orifice including the anterior marginal area, without sculptures; the cleft as in the thoracic ones, but larger. Vasiform orifice small, between 2 longitudinal thickenings, much thicker on the margin, distinctly notched at the hind end, almost equal in length and width, without marginal teeth; the anterior marginal area much more expanded, not distinctly defined from the 8 th abdominal segment. Operculum occupies most of the orifice. Venter with rather large faint circular markings, with no marginal rim. Antennae much reduced in size (Takahashi, 1938) .
Aleurolobus olivinus Silvestri 1911
Aleurolobus Quaintance & Baker is a moderately large genus that currently includes 84 species (Martin & Mound, 2007) with the majority of the species from the Oriental Region (Dubey & Ko, 2009 ). Representatives of the genus Aleurolobus often occur at low population densities, with puparia sparsely scattered on their hosts. Even at higher densities, colonies do not usually occur in the dense aggregations characteristic of some other genera (Martin, 1999) . A. olivinus is only known from the Mediterranean countri- es, where it occasionally becomes a minor pest of olives. Although clearly favouring oleaceous hosts, it has also been recorded on Erica (Martin et al., 2000) . Novak (1940) (Fig.3) .
Puparia and pupal cases of A. olivinus can be found on both sides of leaves. Cuticle is black with short, translucent fringe of wax-hairs. Pupal case is broadly suboval to subcircular, 1,2 mm -1,75 mm long and 0.9 mm -1,55 mm wide (Fig.4) . Margin is crenate, marginal setae are present, tracheal pore areas are differentiated from margin as a comb of several small teeth. Submargin is separated from dorsal disc by a furrow, interrupted at caudal area. Median moulting suture is variating in length, reaching to or beyond submarginal furrow occasionally up to body-margin; transverse one reaching submarginal furrow. Abdominal segments I-VI are subequal in length medially, segment VII is slightly shorter than VI medially. Cephalic, 1 st and 8 th abdominal setae are short, caudal setae are absent. Row of 12 pairs of short, submarginal setae is close to submarginal furrow, two pairs of minute setae on cephalous are close to body-margin (BinkMoenen & Gerling, 1990) . Vasiform orifice is rounded-triangular, fully occupied by similarly-shaped operculum, which covers lingula, but with lingula remaining clearly visible through operculum (Martin et al., 2000) .
Aleurolobus wunni Ryberg 1938
A. wunni is a European whitefly species which appears to be at least moderately polyphagous (Martin et al., 2000) . Mound & Halsey (1978) listed the following hosts: Aristolochiaceae: Asarum europaeum L.; Caprifoliaceae: Lonicera fragrantissima Lindl. et Paxt., Symphoricarpos albus (L.) Blake; Labiatae: Phlomis sp.; Ranunculaceae: Cimcifuga sp., Clematis vitalba L.; Rosaceae: Spiraea sp. Zahradnik (1985 Zahradnik ( , 1991 added Rhamnus frangula L. (Rhamnaceae), Linnaea borealis L., Lonicera nigra L., L. tatarica L. and L. xylosteum L. (Caprifoliaceae) to the host list of A. wunni. In northern European countries A. wunni mainly lives on L. borealis, whereas in Central Europe its main host seems to be A. europaeum (Jansen, 2001) . The only observed host in Croatia was A. europaeum, which is distributed in continental forests. The species is present and generally found in small numbers in most Central and East-European countries from Sweden to Italy and from France to Russia, but seems absent from most West European countries like the Netherlands and Great Britain. The puparium hibernates and the adults appear in May. Puparia of the new generation are present from September onwards (Jansen, 2001 (Fig.5) .
The puparium of A. wunni is black, rarely white (Dobreanu & Manolache, 1969) and immediately recognizable from the characteristic white wax filaments (Huldén, 1986) . The black cuticle and the wide submargin separated from the dorsal disc by a suturelike fold are typical for the genus Aleurolobus. Within the genus, A. wunni can be distin- guished from other European species by its ovoid outline, the absence of eyespots, the vasiform orifice, which is generally equal in length and width at its anterior end, and by the thoracic tracheal teeth being slightly protuberant marginally (Jansen, 2001) (Fig.6) . Caudal tracheal opening is not differentiated (Martin et al., 2000) . The puparium is 1,15 mm -1,20 mm long and, 0.85 mm -0.90 mm wide (Dobreanu & Manolache, 1969) .
Aleurotuba jelinekii Frauenfeld 1867
A. jelinekii is one of the most common whitefly species across Europe, including northern localities such as the British Isles (Mound, 1966) . It is widespread in the southern half of Europe and in many Mediterranean countries where it may be a pest in public greenery (Jansen, 2001 ). This whitefly is widely spread across the coastal part of Croatia (Šimala, 2008) . It is most frequently encountered on the widely-planted Viburnum tinus L. (Caprifoliaceae), but Arbutus unedo L. (Ericaceae) is also favoured (Martin et al., 2000) . According to Mound & Halsey (1978) , other hosts recorded are V. rotundifolia Michx. and Myrtus communis L. (Myrtaceae). The species is univoltine (Iaccarino & Viggiani, 1984; Jansen, 2001) Collection data: Trsteno (YH 4433) (Fig. 7) .
A. jelinekii pupal case is black, with dorsal rolls of flocculent white wax, and white waxy marginal fringe. The length of pupal case is 1,1 mm and the breadth is,0.8 mm. It is oval, barely constricted at thoracic tracheal pores, dorsum is elevated in mid-line. The margin is regularly toothed. Characteristic are four pairs of blunt siphons or trumpet-like wax-secreting dorsal setae, one pair on eighth abdominal segment and three pairs that are restricted to each of the three thoracic segments (Fig. 8) . The dorsal disc is without elongate spines, siphon-like setae or subdorsal compound pores. Vasiform orifice is elongated rectangular, filled by operculum, which conceals lingula (Mound, 1966; Jansen, 2001 ).
Aleuroviggianus adrianae Iaccarino 1982
Aleuroviggianus Iaccarino 1982 is a pan-Mediterranean genus with six species, all occurring on evergreen oaks (Martin et al., 2000; Martin & Mound, 2007) . According to Martin et al. (2000) the type species, A. adrianae is the most common and most widely distributed species, and is recorded in some Mediterranean countries. It lives on Quercus (Fig. 9) .
The A. adrianae pupal case is distinguishable from other Aleuroviggianus species by its black colour, tuberculate dorsum, elongated shape and the obscured lingula tip (Fig. 10) . Subdorsum, except subdorsal tubercle clusters, is less intensely black than the rest of the dorsum. Puparia size is variable even within the same populations, with the length between 0.6 mm -0.9 mm and breadth 0.36 mm -0.54 mm. Young fourth instar has tubercle clusters at some distance from apparent margin and deflexed submargin which is much smaller than in the pupal case. Pupal case has seldom visible subdorsal setae situated distal to tubercle clusters or on apparent margin, 6 on abdomen and 6 on cephalothorax. Lingula tip is not always entirely concealed by operculum. Several bulges are present on venter in addition to adhesive sac (Bink-Moenen, 1992 ). Caudal furrow is broad and punctuated by subcircular rounded-reticulate markings (Martin et al., 2000) .
Simplaleurodes hemisphaerica Goux 1945
The genus Simplaleurodes Goux 1945 includes just one species, S. hemisphaerica (Martin & Mound, 2007) . This whitefly species is only known from the Mediterranean Basin (Martin et al., 2000) . According to Mound & Halsey (1978) , its hosts are two plant species from the family Oleaceae, Phillyrea angustifolia and Ph. latifolia. (Fig. 11) .
Puparium is black, almost circular and extremely convex, often split when placed under a microscope slide coverslip (Fig. 12) . The margin has coarse teeth, each of which is longer than wide basally (Martin et al., 2000) . Submargin is emphasized. Thoracic and caudal tracheal folds are not very obvious, but ending in a comb with 4-8 smaller teeth. 8 th abdominal segment setae are very short. Vasiform orifice is circular and lingula is mostly covered by trapezoidal operculum, except the rhomboid tip (Iaccarino, 1981) .
Tetralicia ericae Harrison 1917
The genus Tetralicia Harrison 1917 currently includes, beside T. ericae, 5 species (Martin & Mound, 2007) . T. ericae is a Palaearctic, univoltine species (Rapisarda, 1982) distributed in Europe, Asia and Africa (Bink-Moenen, 1983 ). This is a very common and widespread European whitefly species, but despite their black coloration, its tiny, elongated puparia are difficult to detect, being located on the underside of very narrow and laterally down-curled leaves (Martin et al., 2000) . According to Mound & Halsey (1978) , the host plants of T. ericae are Erica species: Erica spp., E. carnea L. and E. tetralix L. The whitefly T. ericae was recorded on three Erica species in coastal and continental part of Croatia. (Fig.13) . The pupal case of T. ericae is black, elongated oval to elliptical, 0.95 mm -1.05 mm long and 0.50 mm -0.55 mm wide, orientated along the length of leaf, often concealed by curled leaf margins (Fig. 14) . It has a fringe of white wax on the margin. The margin is deflexed ventrally except at caudal extremity, smooth, with well-developed wax pores. Anterior and posterior marginal setae are present. Caudal end is rather protuberant, bearing caudal setae. Dorsal setae are apparently absent from first abdominal segment. Paired setae are present on cephalic region and eighth abdominal segment anterior to orifice. Longitudinal moulting suture reaches true margin. Transverse moulting suture reaches apparent margin. Rhachis has well developed median tubercles on segments two to six. Pores in four paired rows are present on rhachis, subdorsally near rhachis, subdorsally near apparent margin and submarginally on ventral reflexed part of dorsal surface. Vasiform orifice is broadly subcordate with broad margin and ridged internal surface, giving appearance of teeth laterally. Operculum fills orifice, posterior border is rectangular, conceals lingula. Caudal ridges and furrow are not developed (Mound, 1966) .
Two introduced whitefly species with dark puparia and pupal cases, A. spiniferus and A. aucube were detected for the first time during a regular phytosanitary inspection of the plants in garden centres in Croatia in 2012 and 2013.
Aleurocanthus spiniferus (Quaintance 1903)
Aleurocanthus Quaintance & Baker 1914 is a paleotropical genus, currently including 78 species (Martin, 2005; Martin & Mound, 2007) . The species A. spiniferus originated in south-east Asia and has spread widely in tropical and subtropical Asia, and into Africa and the Pacific (Eppo/Cabi, 1997) . It is listed as a quarantine threat to Europe and is included in the EU Annex II/A1 and in the EPPO A2 list. In Europe, it was reported for the first time in Italy, in 2008 (Porcelli, 2008) . In 2012, the whitefly species A. spiniferus was first found in Croatia, on ornamental potted orange seedlings in one nursery garden in Split Šimala & Masten Milek, 2013a; and in Monte Negro in 2013, on orange and tangerine (Radonjić & Hrnčić, 2013) . A. spiniferus is a polyphagous insect. Citrus spp. are the main hosts of economic importance, but according to Martin (1996) , the pest has been recorded on woody hosts of more than 15 plant families, e.g. grapevine (Vitis vinifera L.), pear (Pyrus spp.), guava (Psidium guajava L.), persimmon (Dyospyros kaki Thunb.) and rose (Rosa spp.) (Oepp/Eppo, 2002) . Depending on conditions, the life cycle of A. spiniferus generally takes 2-4 months but there can be three to six overlapping generations a year (Eppo/Cabi, 1997) . (Fig. 15) .
The puparium of A. spiniferus is ovate, shiny-black, in females about 1.25 mm in diameter and in males up to 1 mm in diameter. It has 30 pairs of long, acute glandular spines with pointed apex on dorsal surface and a white fringe of waxy secretion along the margin (Eppo/Cabi, 1997) . Margin is toothed with seven to nine marginal teeth in 0.1 mm, submargin with 11 pairs of singly placed spines, five pairs of which are situated on cephalothorax (Fig. 16) . Submarginal spines are not placed in transverse rows, but bases of posterior-most 2 nd and/or 3 rd sumarginal spines are placed close together. Marginal teeth are concolourous with remainder of cuticle. Vasiform orifice is cordate and operculum almost filling the orifice (Dubey & Ko, 2012) . 
Aleuroclava aucubae (Kuwana 1911)
The whitefly genus Aleuroclava Singh 1931 is known to occur almost worldwide and is represented by 108 described species. A. aucubae is an East palearctic species previously recorded in Japan, Taiwan and China and later introduced into the USA (Evans, G. A., 2006) . In Europe, it was reported for the first time in Italy in 2006 (Pellizzari & Šimala, 2007) but that publication wrongly identified this species as A. guyavae (Takahashi 1932) (Mifsud et al., 2010) . A. aucubae was first found in Croatia in 2013 on lemon seedlings from domestic production in two nurseries in Istria. Puparia occur on the leaves of host plants in low numbers, only 1 to 2 per leaf. It is also significant that they do not secret honey dew abundantly. However, we have recorded a very high A. aucubae population of 50 puparia per leaf on the leaves of a fig tree in a park in Opatija. It is obvious that the fig tree is a very suitable host for this species (Šimala et al., 2013; Šimala et al., 2014) . It is a polyphagous species and according to Mound & Halsey (1978) , A. aucubae has been recorded from 15 plant families. This whitefly species overwinters in the puparial stage (Seljak, 2012) . (Fig. 17) .
Puparia of A. aucubae are very small 0.72 mm -0.84 mm in length, elliptical, dark black with a characteristically ornamented surface (Seljak, 2012) (Fig. 18 ). Abdomen has a very sclerotized median rhachis without lateral arms. Thoracic tracheal clefts are distinct with its fold represented by an oval or semi-circular shaped area extending into the submarginal area (Suh, 2010; Suh & Evans, 2012) . Dorsal disk of pupal case has many furrow-like pale linear markings and many irregular pale lines on the cephalothorax and lateral on the median segmented area of the abdomen. These lines form a kind of apparent reticulation. Margin of pupal case is widely crenate, without distinct teeth. A rounded, low tubercle with many wavy markings is present laterally on abdominal tergites 4 -7. Median tubercle of each abdominal segment is more developed, larger, reaching the anterior margin of segment. Caudal tracheal cleft is very small, narrow and longer than wide. Vasiform orifice is deeply notched posteriorly; the notch is longer than wide, narrowed caudally. Caudal furrow is slender, very narrow, a little widened near the hind end, without markings, lateral margins a little heavier sclerotized (Takahashi, 1952) .
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